Introduction
Leptospirosis is considered a cosmopolitan zoonosis that is present in both rural and urbanized areas, where environmental factors conjugate (weather, geographical area, rivers, rain, etc.) and life styles (close relations with animals) promote their development [1] . Studies performed by the International Society of Leptospirosis estimate that each year around half million cases (severe cases) of this disease are reported worldwide [2] . In Mexico, leptospirosis incidence is not exactly known because there is not existing a specific surveillance system and only some cases reported in some entities of the country are considered. However, studies performed in different populations with different techniques report prevalence that go from 10% up to 63% in the affected population [3] [4] [5] [6] .
Leptospira is a fine bacterium, 6 to 20 µm length, flexible helical, with extremities as hooks, strictly aerobic, and extremely mobile; it may survive in water, alkaline soil, humid and warm environments. 250 serovares are known, grouped into 24 serogroups. This bacterium may remain for long periods in the renal tubules of apparently healthy animals, being excreted in the urine for many years, becoming asymptomatic carriers and favouring transmission from animal to animal or from animal to human [1, 2, 7] .
Humans are infected in a direct form (less frequent) by the contact of urine and tissue from infected animals through injured skin, especially feet or nasal and oral mucosa, or conjunctiva, and an indirect form (epidemic breakouts) through contact of stagnant water, dirt, or food contaminated with Leptospira [1].
After an incubation period of 5 to 14 days, the infection may be asymptomatic or may be manifested in an acute form, and/or become chronic. In its acute form, symptoms may be undifferentiated or mild, or present a serious condition known as Weil Syndrome, characterized by liver and kidney failure which commonly lead to death [7] . The chronic form of the infection has been known only since few years ago and it may present a large diversity of clinical manifestations, affecting, in the same way, different organs [8, 9] .
The lack of knowledge of the disease, its clinical behaviour and its transmission have conditioned the under registration of the infection, and, even worse, determines an inadequate treatment, which redounds in the increase of complications and lethality. This is especially true when we consider child population and diseases such as viral hepatitis, which presents an initial clinical frame very similar to acute leptospirosis [10, 11] .
The case of a pediatric patient who sought attention presenting a symptoms characterized by fever, jaundice, and hepatitis, who presented a torpid evolution that after seven days led to his death is presented. The purpose of the divulging of this information is to better the diagnosis and treatment of patients seeking medical attention due to these causes.
Clinical Case
A 6-year-old male, living in the city of Queretaro, Queretaro, Mexico, from a medium socio-economic stratum.
Family Background
Father, 63 years of age, with a post-degree, writer; mother, 31 years of age, finished high school, housewife. Both parents apparently healthy and living in free union. He has three siblings, 4, 3, and 1 year of age, apparently healthy.
Pediatric-Clinical Background
He was a first-time, high risk pregnancy product; with miscarriage threat in the fourth month. The product was obtained by eutocic delivery at 39 weeks' gestation, weighing 2250 g, 47 cm height, and 8/9 Apgar. He was breast-fed for 6 months, and then combined with formula until one year and a half of age, being weaned at 4 months of age. At the age of four months he was hospitalized due to a rotavirus infection. Immunization schedule was complete for his age. Blood type A (-).
Current Condition
Clinical condition starts on 29/05/2011 with general malaise.
On 01/06/2012 he presents fever higher to 39˚C without schedule predominance, bilateral cervical lymph adenopathy, approximately 1 cm, hard consistency and painful on palpation, he also presented abdominal pain. At that time he was managed with antipyretic (nimesulide) without an apparent improvement.
Two days later conjunctival jaundice, dark urine, and acolia appear, so he is taken to a private doctor who gives a diagnosis of viral hepatitis "A" and asks for laboratory tests which demonstrate alteration in liver function ( Table 1) and turn positive to antibody-anti-hepatitis A: IgM and IgG (private laboratory). That same day it is decided to take him to a second-level institutional hospital in the city of Querétaro, where he is admitted with diagnoses of moderate dehydration, viral hepatitis in study to rule out bicytopenia and lymphoma. On admission, he presented Kramer IV jaundice, bilateral cervical lymphadenopathy 3 × 2 cm, mobile and tender to palpation, abdomen with hepatomegaly 3 cm, and mild splenomegaly.
During his hospital stay, platelet units were transfused, as well as freshly frozen plasma. The abdominal ultrasound performed 4/06/2011 showed moderate hepatomegaly and splenomegaly; the performed serology performed in the hospital against hepatitis A, B, C, and Core was negative, as well as other studies performed for rubella, CMV (Cytomegalovirus), toxoplasmosis, coxsackie, Epstein Barr, herpes, and ECHO (enteric cytopathic human virus)
Due to the fast evolution towards graveness, on 5/06/ 2011 he was transferred to a third-level hospital in Mexico City, where he was admitted to the ICU (Intensive Care Unit).
On physical examination, hyperemic pharynx with greenish postnasal discharge was found, plus submandibular lymphadenopath of approximately 1 cm, fixed to plans and painful on palpation, the abdomen was soft, depressible, with decreased peristalisis, and hemapatology and splenomegaly of 3 cm bellow the costal margin. He required tracheal intubation and central venous catheter.
Six hours after admission in the service, he presented metabolic acidosis episodes, pulmonary hemorrhage bleeding visible through the cannula, thus increasing the ventilation cycles. Chest X-rays presented effacement of the cost right diaphragmatic angle, suggesting pleural effusion.
On 06/06/2011 he presented torpid evolution with a decrease in blood pressure, unresponsive to vasopressors (dopamine), so he was handled with catecholamines (adrenaline), showing minimum response. Neurologically, the patient was at that time under barbiturateinduced coma. Hours later, heavy bleeding occurred via nasogastric tube and irreversible cardiac arrest occurred, leading to the child's death.
Due to the fact that the tests performed for hepatitis and other possible agents were negative, post-mortem samples were taken for the diagnosis of leptospirosis, which were processed in the laboratory of the Laboratorio de la Clínica de Medicina Tropical from the Unidad de Medicina Experimental at the Medicine Faculty from the Universidad Nacional Autónoma de México. Leptospira search was performed with silver staining of biopsies by Warthin Starry stain, which resulted positive in liver (Figures 1 and 2 ) and kidney (Figures 3 and 4) , and negative in lymph node. In addition, diagnosis tests were performed to the patient's iblings, which also yielded positive results. s 
Discussio
s, leptosirosis has become quite imporn In the last decade tant for it has been recognized that the disease may turn acute, self-limited, or fatal, presenting a pulmonary hemorrhage or turn into chronic, being able of manifestation in multiple ways [8, 9, 12] Even more, the knowledge of its transmission mechanism has allowed recognizing that the infection is not any more a professional disease, and it is now known that the exposure may be from the contact with infected domestic animals (dogs, cows, pigs) and wild fauna (rats), as well as with water pollutes with urine of these animals, especially when recreation activities, such as swimming, are performed or as a consequence of secondary flooding due to heavy rains; another mechanism that has been described is bad hygiene habits, such as the intake of canned food without cleaning it first [13] [14] [15] .
In this sense, it is more often heard of cases initially diagnosed with several different diseases, and only after several studies they were then diagnosed as leptospirosis [10, 16] . These facts would be unimportant if the disease were self-limited and innocuous; however, leptospirosis is an infection that entails a high risk of death if it is not timely diagnosed and treated.
Not knowing the disease and its clinical behaviour, as well as the factors that condition it, causes the doctor not to think in this possible diagnosis first, which worsens when the evolution of the disease is fast and non-specific, as in the present case in which the patient died before reaching a diagnosis.
From a medical and epidemiologic point of view, if it is true that an under registration of the infection is suspected, it is also true that leptospirosis may behave in multiple ways and may be mixed up with many diseases (Table 2) , which translates in a handicap for the doctor OJMM when performing the diagnosis, implying a risk for the evolution of the patient. According to the above, the epidemiologic research of these patients may be of great help to diagnose the disea highlights the importance of the spreading of th Table 2 . Differential l osis diagnosis.
Acute L Chronic Leptospirosis se correctly. In the reported case, there were data that should have been key for the diagnosis of the disease, among them, knowing the antecedent of being in contact with water in a swimming pool that did not met the necessary hygiene conditions previous to the initial clinical manifestation, as well as living closely with three dogs; these data were important, especially when the confirmatory studies for infectious Hepatitis performed in the hospital turned out negative and there was no previous antecedent of contact with similar cases that could lead to an outbreak of this viral infection. In this sense, the study of this disease is important to establish which factors determine an individual to get sick. It is noteworthy that in this case, only one of the three infected brothers suffered a severe condition, which could be related, among other factors, to the individual's immune mechanisms.
All this is information to lead the medical doctor towards this diagnosis and in this way offer a better expectation to the patient. Never the less, it is not to think in this infection early, it is necessary the implementation of laboratory tests that allow us identify on time the bacterium to be able to treat the patient correctly, especially with clinical data and laboratory parameter do not make evident great differences that aid in the diagnosis ( Table 3 ). According to all the above, it is not redundant to mention the need to start the use of antibiotics in the first days of evolution of this infection to avoid its evolution towards graveness, justifying their use at the mere suspicion of the infection. ose relation with domestic infected animals or water contaminated with their urine; thus, exposure and infection rate of our population could be very high, which implies the intentional search for the infection in all those patients with fever and hepatitis-like data, hemorrhages, acute kidney failure, which do not fall in a specific diagnosis. Educa pulation's health to avoid these risks factor that could be fatal. In the same way, the magnitude and importance of this disease justifies thinking in reinforcing a formal epidemiological surveillance for leptospirosis in Mexico, to really measure its magnitude and offer the necessary elements in taking decision in prevention and zoonosis control.
